Interaction of basic fibroblast growth factor with bovine growth plate chondrocytes.
The basic fibroblast growth factor (bFGF) family of peptides influences a wide range of cellular actions. To better understand the possible role of bFGF in the growth plate, we have characterized the interaction of this growth factor with isolated bovine growth plate chondrocytes. Basic FGF interacts with two classes of binding sites on these cells. One is consistent with high-affinity bFGF receptors and the other with low-affinity heparin-like binding sites on the chondrocyte surface. Radiolabeled bFGF binding studies revealed approximately 4 x 10(6) binding sites per cell, with a Kd of approximately 42 nM. Graded concentrations of heparin or NaCl competed with [125I]-labeled bFGF in a dose-dependent fashion, reducing [125I]-labeled bFGF binding by 75 and 97%, respectively. The data suggest the presence of a high-capacity, low-affinity class of binding sites with the properties of a heparin-like moiety. Affinity cross-linking of [125I]-labeled bFGF to chondrocytes labeled two principal species with apparent molecular masses of 135 and 160 kDa. Labeled bFGF was specifically displaced from both species by subnanomolar concentrations of unlabeled bFGF. These high-affinity, low-capacity binding sites are characteristic of classical bFGF receptors. Binding of [125I]-labeled bFGF to these sites was also influenced by heparin, consistent with coregulation of binding to the two classes of binding sites. The data suggest that bFGF participates in the regulation of skeletal growth at the growth plate and that this regulation may involve bFGF interaction with at least two distinct classes of binding sites.